The X protein of HBV induces HIV-1 long terminal repeat transcription by enhancing the binding of C/EBPβ and CREB1/2 regulatory proteins to the long terminal repeat of HIV-1.
Due to share the route of transmission, the prevalence of co-infection of hepatitis B virus (HBV) and human immunodeficiency virus-1 (HIV-1) is high with chronic HBV infection affecting nearly 10% of HIV-infected patient world wide, which has become a significant global health problem. However, the cellular and molecular mechanisms associated with HBV/HIV-1 co-infection are largely unclear. In this study, we provided evidence that HBV induces HIV-1 transcription through its X protein (HBx). We further explored the mechanism by which HBx activates HIV-1 transcription. Our results showed that C/EBP and CRE cis-regulatory elements in the long terminal repeats (LTR) of HIV-1 are required for the activation of HIV-1 transcription mediated by HBx. We also demonstrated that HBx regulates HIV-1 transcription through stimulating the binding of transcriptional regulatory proteins C/EBPβ, CREB1, and CREB2 to HIV-1 LTR and that co-activator CBP is required for such regulation. These findings provide new insights into our understanding the effect of HBx on the activation of HIV-1 transcription and also provide evidence of the potential role of HBV in HIV-1 replication during the course of HBV/HIV-1 co-infection.